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Expenditures for police protection in Illinois cities have increased considerably in the past eleven years. One wonders what proportion of this increase has occurred because of expanded service levels and what proportion has resulted from price increases of inputs purchased. If expenditure increases due to sheer price changes were identified and quantified, they would be a useful planning tool for police administrators, especially in formulating future budgets.
Unfortunately, little effort has been devoted to developing a price index relevant to police inputs. ' An estimate of price changes might, however, enable administrators to substitute capital for labor or vice-versa in an attempt to minimize the use of those inputs having the largest price changes. Of course, this requires that planners measure quality and quantity of service in some way so as to maintain a constant or increasing level of service at the same time that the substitutions are being made.
MEANING OF A PRICE INDEX
A price index attempts to measure changes in the price level which result solely from price changes. These price movements must be separated from quality changes if the price index is to be meaningful. Theoretically, this distinction is clear, i.e., alterations in an item improving its productivity or extending its life may increase its selling price. One can also understand that over time the price of an item may increase or decrease without any meaningful change in its construction or usefulness. A price index is concerned with this latter change. Although conceptually these price changes are easily differentiated, in practice the problem is more serious. It is difficult to evaluate a quality change in dollar terms even when it is known to exist. This problem reaches major proportions when services are being considered since the output produced is very hard to quantify. Another dimension must be added if the worker uses capital in rendering his service.
Even though the above limitations exist, it is still worthwhile, for planning purposes, to obtain an estimate of price changes. Ideally, one would like to have information on all items which are purchased by police departments along with their prices. Practically, even if available, this amount of data would be unmanageable. There is a method, though, which can be used to approximate price movements with much less expense.
CONSTRUCrION OF POLICE INPUT PUCE INDEX
A price index can be constructed by weighting price relatives appropriate for expenditure categories. The expenditure weights in this analysis are based on a survey of twenty-three police departments in Illinois cities with populations larger than 25,000. The price relatives have been obtained from the Wholesale Price Index, the Consumer Price Index, and various other sources.
A. Expenditure Weights. Percentage expenditure detail is calculated showing the percentage of the total police budget which each expenditure category represents. These expenditure weights are simply the ratio of expenditures on a specific group of goods and services to the total budget, expressed in percentage terms. These percentages are then used to weight the price movements of each type of goods and services.
An alternative to the fixed-weight approach is to calculate the expenditure weights for every year and incorporate these adjustments into the index. This latter approach is time-consuming; and if expenditure patterns do not vary significantly, it may not greatly improve the price index. Naturally, every so often the fixed-weights must be revised to take account of changes in purchases, otherwise the index loses much of its relevance. B. Price Relatives. After the expenditure weights have been calculated, it is necessary to estimate the price movements of each class of expenditures. This requires data on the prices of a large number of items for each of the eleven years in each city being studied. Since it would be nearly impossible to obtain this information, use is made of data in various published indices, such as the Consumer Price Index and the Wholesale Price Index. These indices have been carefully constructed to adjust for quality differences over time. In addition, the classification scheme is very detailed, permitting dose matching of items purchased by police with those reported in the published index. One drawback with using these indices is that they are based on a national sample and do not consider differences in the fllinois cities from the national sample. In other words, the price movements in the "average" Illinois city must be assumed to correspond very closely with those reported in the national indices. The distortion caused by this assumption is inversely related to the percentage of the total budget which is covered by these indices. In the case of police expenditures, this error is small because of the large proportion of expenditures on wages and salaries.
The expenditure weights are multiplied by the price increases, expressed in percentage terms, and these products summed on an annual basis. Each annual value is then divided by the value for the first year to obtain a cumulative percentage increase over the period.
The meaning of a price index must not be misinterpreted. A price index does not compare price levels among various places at the same period of time. It does compare prices for the same observation over time. In other words, a price index suggests how prices have moved in city X over the past eleven years. It does not say anything about the price level in city X as opposed to city Y in a specific year.
INTERPRETATiON OF T RESULTs
A comparison of four available price indices is made in Table 1 . The purpose of this comparison is to show that indiscriminate use of existing indices may lead to considerable error as far as price increases in police inputs are concerned. This is not meant as a criticism of existing indices, per se, it is directed at the inappropriate use of them in situations where they clearly are not relevant.
The Consumer Price Index is ".... a statistical measure of changes in prices of goods and services bought by urban wage earners and clerical workers, including families and single persons."
2 Since police departments provide police protection, they are closer to producers than final consumers. The sample upon which the Consumer Price Index is based has a significantly different expenditure pattern than the sample of police departments in this study.
In the private sector, movements of input prices are approximated by the Wholesale Price Index. Business Economics, pertains to total state and local government expenditures. State and county government expenditure patterns differ considerably from those of municipal police departments and, thus, this index is not as relevant for our purposes as it might be.
The differences among these indices are dearly shown in Table 1 . The price index for police inputs increased nearly eight times as fast as the Wholesale Price Index and approximately three times as rapidly as the Consumer Price Index. Much as was expected, the state and local government index more closely approximates that based on the sample of police departments.
EXPLANATION or THE RESULTS
To be most useful in planning, the detail of the index must be known, i.e., the origins of the price increases must be identified. Table 2 presents the  detail behind the index values in the previous  table. 5 Specifically, column I shows the percentage composition of expenditures for police inputs in the Illinois sample. It will be seen, for example, that 5.8 per cent of total expenditures was for wages of salaries of supervisory staff, 11.87 per cent was for clerical employees, etc. These figures are for the "average" city in the sample of Illinois cities.
The even numbered columns list the price increases as percentages of the 1958 levels. It will be noted, as an instance, that the salaries of supervisory employees in 1963 were 139.3 per cent of their level in 1958. The odd-numbered columns beginning with column 3 show the product of the expenditure weight and the price relatives. The sum of the products is shown at the bottom of the respective columns after the totals have been 5 Due to space constraints, only three years have been included in Table 2 . The years chosen represent the beginning, middle, and final year of the analysis. Detail for the remaining years is available. divided by 100. This expresses the annual values as percentages.
Careful study of Table 2 suggests that wage and salary increases of this period have contributed the most to the price rises. This occurs both because of the large proportion of expenditures on wages and because of the large wage and salary increases in this period. The reader is reminded that this index pertains solely to input prices and no attempt has been made to adjust for output changes.
Since it has been claimed that wage and salary increases of police officers have contributed significantly to the measure of price increases developed in this paper, police wage increases should be compared to those of workers in the private sector. One must exercise caution in comparing wages between two groups, however, since other factors, such as fringe benefits and job specifications, may be changing significantly. For example, police work may have become more dangerous and more unpleasant over the past decade while production work has remained fairly constant in these respects. If such is the case, police wages can be expected to increase more rapidly than those in the private sector.
A comparison of the wage increases of these two groups is presented in Table 3 . The values for each year have been divided by the 1958 value so that percentage increases are shown. As will be seen, patrolmen's wages have increased almost twice as much as those of production workers. This strengthens the argument that price indices developed for the private sector do not adequately reflect the price movements of inputs purchased by police departments.
LMITATIONS Or THE ANALYSIS
As in all price indices, one is never sure that quality has remained constant over the period.
Whenever possible, BLS indices have been employed, taking advantage of the large resources available to the Bureau of Labor Statistics for data-gathering purposes. Unfortunately, data on wages and salaries had to be obtained elsewhere. Specifically, this information was available from an annual salary survey conducted by the Illinois Municipal League. Although salary detail is available, no measure of training increase or average training of police officers could be found.
There is no doubt that police officers in 1968 are more qualified and cope with more demanding situations than they did in 1958. However, quantifying this quality change is virtually impossible. Since no adjustment has been made for this increased effectiveness, the index may be somewhat overstated.
CONCLUSION
As municipalities face increasing pressures on their budgets, efforts must be directed to using available resources more efficiently. This will involve research on a better allocation of resources to maintain the same or increasing levels of service. It will also be necessary to watch the price increase of inputs carefully.
More intelligent planning and procurement of inputs requires that administrators be aware of price changes in the past and have some expectation of future changes. As was suggested above, the indiscriminate use of existing indices may lead to serious inaccuracies. The index presented in this paper is at least a small attempt to provide police officials with a reasonable description of price changes in the past and some anticipation of what can be expected in the future.
APPENDIX PRICE RELATIVES AND THEm CONSTRUCTION
The primary goal in the construction of price relatives is to measure only price changes. Frequently, a product will be altered making it better by improving its life or productivity in some way. If the price of the improved item increases, this cannot be included as a "pure" price increase.
Although the above concept is quite clear, it is extremely difficult in practice to ascertain when a "significant" change in a product's specifications has actually occurred. In addition, even though a change can be detected, just as many problems are experienced in correcting the price increases for this observed quality change. This dilemma is not unique to the work conducted here but plagues everyone who works with the construction of index numbers.
9.
Service an Fixed Equipment. Expenditures in this class were for maintaining both buildings and fixed machinery, but not for the maintenance of automotive machinery. The price movements for this category were approximated by "housingmaintenance and repairs" in the Consumer Price Index.
10. Maintenance on, Public Equipment. The expenditures included in this group relate to repairs on automotive equipment. The price relatives were obtained from "machinery and motive products," Wholesale Price Index.
11. Other. This classification is a catchall for expenditures which did not coincide with any other type. In addition, there were too few similar expenditures in other cities to warrant the forming of another category. Price movements in this case were approximated by "other miscellaneous products," Wholesale Price Index.
12. Special Services. Special projects which were not likely to be repeated annually were occasionally encountered. For this group, "other goods and services" in the Consumer Price Index was used.
13. Training. Data were made available by the Police Training Institute, University of Illinois, on the average cost of training a police officer in the basic four-week course.
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